Background
Anemia is a condition in which reduced hematocrit or hemoglobin levels lead to hemoglobin (Hgb) diminished oxygen-carrying capacity that does not optimally meet the metabolic demands of the body, as a result of deficiency of one or more essential nutrients , heavy blood loss, parasitic infections and congenital hemolytic diseases [1] . It is a critical health concern because it affects growth and energy levels adversely. It occurs at all age groups but is more prevalent in pregnant women and children [2] . It damages immune mechanisms and is also associated with increased morbidity [3] . Anemia is a public health problem affecting people in both developed and developing countries with bad consequences of human health as well as social and economic development [3, 4] . It affects 1.62 billion (24.8%) of the population among them it is affecting 305 million (25.4%) school age children (SAC) [4] .
Pediatric anemia refers to a hematocrit level lower than the age-adjusted reference range for healthy children [1] . Anemia creates long term effects among female children resulting in low birth weight babies and postpartum hemorrhage [2, 3] . Especially, young children from low income families have a higher risk for developing iron deficiency anemia (IDA) that occurs as a result of high demand for iron during the period of rapid growth, due to this a proper balance of nutrients in this formative period is critical for normal brain development and, shortages of nutrients such as iron and iodine can impair cognitive and motor development [5] .
tion remains anemic and about half of this burden is a result of IDA. The World Health Organization is revising global guidelines for controlling IDA, which stated anemia control programs in developing countries requires careful baseline epidemiologic evaluation, selection of appropriate interventions that suit the population, and ongoing monitoring to ensure safety and effectiveness [6] .
In developing countries, the magnitude of the problem is high [7] . The prevalence of anemia among school age children is 40% [2, 4] . The problem is alarming in Sub-Saharan African Countries such as Kenya 48.9% [7] , Mali 55.8% [8] and Tanzania 79.6% [9] . Lack of awareness among the mothers about the problem coupled with their low educational status, diarrhea can result in loss of nutrients and less to malnutrition, which is highly related with anemia [10] . Dietary factors and socio-demographic factors are the major factors related with high levels of anemia among the children poor nutritional practices and unhealthy food habits [11] ; low iron bioavailability of the diet iron seems related to anemia [12] .
The magnitude of anemia in Ethiopia by hematological investigation indicated 5.3% in preschool children, 7.5% in school age children, 7% in adult males, and 8.2% in adult females. Among children of 6.72 months old in urban areas prevalence rate was of 47% [12] .
The study done in Ethiopia among primary school students showed prevalence of anemia was 27.1%, of which 13.8% had mild, 10.8% moderate, and 2.3% severe anemia based on measured Hgb concentration. Children with in the age group of 5-9 years were at higher risk for anemia. Paternal education was positively associated with anemia. Children who had irregular legume consumption were at higher risk for anemia [13] . Another study done in Ethiopia showed the prevalence of malnutrition in children was 39.2% [14] .
Knowing the magnitude of the problem is helpful in early detection of both moderate and serve anemia to prevent complication. Anemia in children is related with impaired mental and physical development and with increased morbidity and mortality. Anemia can be a particularly serious problem for pregnant women, leading to premature delivery and low birth weight [15] . So, the objective of this study was to assess the prevalence of anemia and associated factors among children in Jimma Medical Center (JMC), South West Ethiopia.
Methods

Study area and period
JMC is the largest & only teaching referral hospital in Jimma Zone & southwestern part of the country providing services for approximately 15 million people. It has out-patient and inpatient services, maternal and child health services, referral and follow-up services, physiotherapy and rehabilitative services, intensive care and recovery services. JMC is the hospital employed the larger number of nurses at any given time. The hospital has three working shift for nurses, a total of 550 nurses with the total of 500 beds. The study was done from April 15 to 30/2016 G.C.
Study design
An institutional based cross-sectional study design was employed.
Inclusion and exclusion criteria
All children visited Jimma medical center during data collection period was included.
Sample size determination
To determine sample size single population proportion formula was used. Convenience sampling technique was used to include all children visited Jimma medical center during data collection period.
Data collection tools
Data was collected using pretested structured questionnaire which was interviewed children's family and analyzed using descriptive statistics.
Data collection procedures
After we examine all children who visited the Jimma JMC Pediatric ward, laboratory investigation of hemoglobin level was conducted for selected children and Child had diarrhea and greater 9 months stool examination was used to assess anemia because in under 9 months children Rota-virus the causes of diarrhea and risk factors intestinal parasite infection.
Data processing and analysis
Filled data was checked for completeness, cleared and missing value then tallies and scientific calculator were used to analysis manually. Descriptive statistic was computed to summarize the data. Chi-square was used to identify the association between dependent and independent variables at p-value < 0.05.
Ethical consideration
Prior to data collection ethical approval was given by Jimma University review board then letter of permission was given to JMC. The children's family was informed about the objective and the purpose of the study.
Result
From the total of 212 children presented to JMC, majority of them 116 (54.7%) were females. About 25.5% were in the age group 1-3 years with mean 6 years ( Table 1) .
From the overall prevalence of anemia 95 (44.8%), 44 (20.7%) males and 51 (24.1%). The mean hematocrit literate were anemic. From the total study children, stool examination was done for 119 children of which 25 (11.7%) and 23 (10.8%) had hookworm and Ascaris respectively. But 17 (8%) children had both hook worm and anemia. From the total children, 98 (46.2%) had diarrhea from which 64 (30.2%) were anemic. From the total children investigated, 159 (75%) of them had no history of malaria of which 81 (38.2%) were anemic (Table 3).
Factors associated with anemia among children
There was significant association between malaria and anemia (x 2 = 9.67, p = 0.001). There was association between diarrhea and anemia (x 2 = 30.95, p = 0.000). Anemia had significant association with mother illiterate (x 2 = 11.920, p = 0.000) but statistically. Family income had significant association with anemia (x 2 = 47.014, p = 0.000), but there was no significant association with sex and age of child (x 2 = 11.925, p = 0.992), respectively (Table 3) .
was 29.3%. From the total observed anemic children, 55 (26%), 31 (14.6%) and 9 (4.2%) children had mild, moderate and severe anemia respectively (Table 2) .
From the total of children's mothers interviewed, 106 (49.9%) mothers had no education and 106 (51.1%) of them can read and write. But only 59 (27.7%) of children's fathers had no education, and the rest 146 (72.1%) were literate. 60 (28.3%) of children whose mothers are illiterate and 29 (13.6%) whose fathers il- was statistically significant association with mother illiterate, but statistically no significant association with father illiterate.
In this study, anemia among children was also associated with house income. Children living in house hold lower monthly income was more likely to have anemia compared those higher income. This is due to the reason that children from poor households are less likely to get iron-rich foods like animal foods and vitamin-rich foods especially vitamins A and C which are very important for iron absorption. Out of 36 who had > 18900 birr/ month family income only 3 (1.4%) were anemic as from 86 who had < 1500 birr/month family monthly income 58 (27.3%) were anemic, but lower than study done in Jimma town South West Ethiopia per the monthly income of the families, the prevalence of anemia among children who belonged to families' earning an average monthly income of less than 500 ETB was 64.1% [15] .
Limitation of study
The study lacks detailed investigation of the morphological appearance of red blood cells to differentiate anemia due to vitamin B 12 and folic acid deficiencies from anemia due to iron deficiency.
Other limitation is selection bias because children come to the hospital were sick and had higher chance of being anemic than children in the community.
Problem encountered
Shortage of reference material to compare with similar studies at the same area. Shortage of time was one of the problems encountered.
Conclusion
In general, the prevalence of anemia among children visiting Jimma University specialized hospital in Jimma Town was high 44.8%. This study also showed that mild and moderate levels of anemia were found to be 26% and 14.6% respectively, while only 4.2% of severe anemia observed in the present study. It was established that occurrence of anemia is directly related with parents' income and maternal literacy status, malaria and diarrhea of children. Therefore, poverty alleviation and improving the economic status of the society is a crucial strategy to reduce the prevalence of anemia. General adult education to parents and health education to the community are also important strategies to reduce the burden of anemia.
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Discussion
The overall prevalence of anemia obtained in this study was (44.8%). Out of the study subjects, (20.7%) males and (24.1%) females were anemic. The prevalence of anemia between male and female was no statistically significant association with anemia. This might be because male and female children were equally exposed to predisposing factors of anemia unlike that of adult male and female. Females are more susceptible to develop anemia because of blood lose during menstruation and labor.
The prevalence obtained (44.8%) is higher than the prevalence of anemia was 39.1% as it was done in Asendabo Town, South West of Ethiopia [16] . The prevalence obtained in this study is lower compared to study obtained in health facility in rural Nigeria (68%) [17] . This variation of prevalence of anemia could be due to geographical variation, socioeconomic status, variation in method of determination and sample size.
Severe anemia was detected among 4.2% which is less than severe anemia detected in Agaro Health Center 8% [18] , but higher from study done in Somali region South East Ethiopia 1.9% [19] . Anemic children were grouped by age and those children between the age group 1-3 years were the most affected ones. This might be attributable to lack of fulfillment for increased requirement of necessary nutrients for hemoglobin synthesis in these age groups especially at the age of two years [16, 17] .
Anemia can be associated with multiple predisposing factors like malaria, diarrhea, educational status and income. Malaria infection causes lyses of red cells and cause anemia. According to the result of this study there was statistically significant association between history of malaria infection and anemia. The result of this study showed, 25% had history of infection with malaria in the last year of which 4.6% of children were anemic, higher than malaria infected children study done hospital-based in southern Papua, with 12% of all severe anemia at the hospital attributable to P. vivax, P. malariae, or mixed species infections [20] .
Children with history of diarrhea before two weeks of the study more likely to be anemic than, children without diarrhea. Diarrhea can lead to loss of nutrients and may lead to malnutrition which can cause anemia [10] . Also, in this study diarrhea has statistically significant association with anemia.
Educational status of the family is one of the factors which can be considered as a risk factor of anemia in children if children's family especially in this study, mother's educational level were found to be important determinants of anemia. Mothers' level of education may positively influence practices related to the health care and feeding practice of their children mothers are illiterate and not aware how to supply important nutrients their children can develop anemia. Anemia
